ELECTRIC 
MACHINES ana 
POWER SYSTEMS 


Electromecha 


Volume 9 


formerly Electric Machines and HEE nics 

EMPSDO 
ISSN 0731-356X 


ELECTRIC MACHINES 


and POWER SYSTEMS 


EDITOR 
S. A. NASAR 


Department of Electrical Engineering 


University of Kentucky 
Lexington, Kentucky 40506 


ASSOCIATE EDITORS 


T. J. Higgins (Book Reviews) 
Department of Electrical and Com- 
puter Engineering, University of 
Wisconsin, Madison, Wisconsi 
53706 


James R. Melcher 

Department of Electrical Engi- 
neering, Massachusetts Institute of 
Technology, Cambridge, Massachu- 
setts 02139 


T. A. Lipo 

Department of Electrical and Com- 
puter Engineering, University of 
Wisconsin, Madison, Wisconsin 
53706 


Gerald B. Kliman 

Research and Development Center, 
Bldg. 37, Room 428, General 
Electric Company, Box 43, 
Schenectady, New York 12301 


Howard E. Jordan 

Reliance Electric Company, 
24701 Euclid Avenue, 
Cleveland, Ohio 44117 


Donald W. Novotny 

Department of Electrical and Com- 
puter Engineering, University of 
Wisconsin, Madison, Wisconsin 
53706 


M. A. Pai (Power Systems) 
Department of Electrical Engi- 
neering, University of Illinois, 
Urbana, Illinois 61801 


EDITORIAL BOARD 


A. Doyle Baker USA 
A. R. Bergen USA 

1. Boldea Romania 

O. |. Butler UK 

1.M. Canay Switzerland 


USA 
Italy 


. El-Hawary Canada 


D 
E 
B. Hamilton USA 

Hingroani USA 
G. Hoft USA 
lenry J. Holley USA 
. J. Jacovides USA 
. L. Kirtley USA 

. C. Krause USA 


M. 
E 
M 
M 
A 
H 
G 
N 
R 
H 


J 
n 


. Lamont USA 
Lawrenson UK 
.T. Ooi Canada 
.G. Phadke USA 
. Poloujadoff France 
Schieber Israel 
. Schlueter USA 
.R.Slemon Canada 
R. T. Smith USA 
L. E. Unnewehr USA 
C. G. Veinott USA 


ver 


H.Weh West Germany 
H. H. Woodson USA 
Felix Wu USA 


QO HEMISPHERE PUBLISHING CORPORATION 
1010 Vermont Avenue, N.W., Washington, D.C. 20005 Phone (202) 783-3958 


Electric Machines and Power Systems is owned by Hemisphere Publishing Corporation. 


EDITORIAL STAFF: Louis M. Fancher, Editorial Director; Sharon Martin DePass, Art Director. 

NATIONAL ADVERTISING REPRESENTATIVE: Arthur C. Lipner, Weston Media Associates, 37 Gray's 
Farm Road, Weston, Connecticut 06883. Phone (203) 226-0478 or (212) 725-1999. 

SUBSCRIPTION RATES (Six issues per volume per year); Libraries and Institutions—in U.S. and Canada, 
$128.50; elsewhere, $140.50 per year. Individuals—in U.S. and Canada, $59.50; elsewhere, $71.50 per year. For air 
mail delivery to Europe and Mexico, please add $25.00. For air mail delivery to the rest of the world, please add 
$36.00. Individual orders must be accompanied by a personal check or money order. 

SUBSCRIPTION SERVICE: Shipments will be made only upon receipt of remittance, All orders, remittances, 
and communications related to handling subscriptions, including notifications of change of address, should be sent 
to Subscriptions Department, c/o publisher. Change of address notices should provide the old as well as the new 
address, including zip code number. Changes will become effective within approximately 20 days. Missing copies 
will be replaced only if valid claims are received within 90 days from date of mailing. Replacements will not be 
allowed if the subscriber fails to notify the publisher of a change of address or if a copy is misplaced at destination. 
Request for refund will be honored only prior to delivery of issue number 1 of each volume. 

Copyright © 1984 by Hemisphere Publishing Corporation. All rights reserved. Printed in the United States of 
America. Authorization to photocopy items for internal or personal use, or the internal or personal use of specific 
clients, is granted by Hemisphere Publishing Corporation for libraries and other users registered with the Copyright 
Clearance Center (CCC) Transactional Reporting Service, provided that the base fee of $2.25 per copy, plus .00 per 
page is paid directly to CCC, 27 Congress St., Salem, MA 01970. 0731-356X/83 $2.25 + .00. For pre-1978 
articles the per-article copying fee is $2.25. 

ELECTRIC MACHINES AND POWER SYSTEMS (\SSN 0731-356X) is published bimonthly for $128.50 per 
year (libraries and institutions) or $59.50 per year (individuals) by Hemisphere Publishing Corporation, 1010 
Vermont Ave., N.W., Washington, D.C. 20005. Second-class postage paid at Washington, D.C. and additional mailing 
offices. POSTMASTER: Send address changes to ELECTRIC MACHINES AND POWER SYSTEMS, 1010 Vermont 
Ave., N.W., Suite 612, Washington, D.C. 20005. 


J. J. Cathey USA 

Vv. K. 

4 + 

| 


CONTENTS OF VOLUME 9 


NUMBER 1 


Transient Stability Enhancement in Multimachine 
Power Systems using Braking Resistors 1 


Experimental Investigations on Line Commutated 
Inverter-Synchronous Machine as a Variable 
Frequency Source 13 


Induction Machine with Thin Secondary 
of Unlaminated Steel 23 


Determination of Synchronous Machine Model 
Parameters from the Characteristic Quantities 
Applicable also to Sub-Subtransient Data 33 
Automatic Synchronizing and Paralleling 

of Synchronous Machines by Means 

of aMicroprocessor 49 


The Characteristic Performance of Induction 
Motors with Eccentricity 61 


Correspondence: The Schrage Machine as a Wind 
Energy Transducer 71 


NUMBERS 2-3 


VICA—A System for Single-Phase Motor Design 


by Personal Computer: An Approach that Broadens Design 


Skill and Encourages Creativity 77 


Field Overvoltages in Rectifier Excited Synchronous 


Machine during Sequential 3-Phase Fault 89 


Active Linear DC Circuit Models for Power System 
Analysis 103 


D. L. Lubkeman 
G. T. Heydt 


M. V.S.S. 
Ranganadhachari 
R. Anbarasu 

B. P. Singh 

R. Arockiasamy 


B. J. Chalmers 
A.M. Saleh 


1. M. Canay 


A. J. Degens 
F. J. Bodewes 
F.M. Abdel-Kader 


F. E. Abdel-Kader 
P. G. Holmes 


C. G. Veinott 


. N. Bandopadhaya 
. S. Subba Rao 
. Raju 


. W. Sauer 
. P. Christensen 


| 
~ 

q 

t 


Microprocessor Optimal Control of Dual Converter- 
fed DC Drives 113 


Survey of Practical Direct Methods of Stability 
Analysis in Power Systems 131 


An Integral Position Transducer for Stepping 
Motors 145 


Impedances of Cylindrical Active and Rectangular 
Passive Rotor-Conductors 155 


Performance of Rotary-Linear Induction Motor 
with Rotating-Traveling Field 171 


Characteristics of Superconducting Synchronous 
Generator with Electromagnetic Shield Coil 
Control 179 


Economic Dispatch using a Constant Sensitivity 
Matrix 193 


Split-Winding Starting of a Single-Phase Induction 
Motor 205 


NUMBERS 4-5 


Solid Pole Losses in Synchronous Machines Fed 
by Non-sinusoidal Current Waves 221 


Transient Performance Analysis of Polyphase 
Hysteresis-Reluctance Motors 231 


A Comparison of the Single-Phase Induction Motor 
with an Asymmetrical Stator Yoke to the Shaded- 
PoleMotor 241 


Digital Simulation of a Current Source Inverter 
Feeding an Induction Motor 251 


Effects of Induction Motor Load on Dynamic 
Stability of Power Systems 269 


F. Alonge 
T. Raimondi 


M. A. Pai 

Xu Jinxing 

P. Rolicz 

E. A. Mendrela 


E. Gierczak 


I. Muta 


N. Srinivasan 
K. S. Prakasa Rao 
C. S. Indulkar 


J. K. Das 
S. C. Mahapatra 


H. Darnand 
G. Grellet 

M. A. Rahman 
A. M. Osheiba 


J. Stepina 
P. Geisler 


A. Consoli 
A. Abela 


K. R. Padiyar 
P. Rajasekharam 


| 


Switching Transients in Kramer Drive 285 S. P. Gupta : e 
V. K. Verma 
On the Nature of Power Flow Equations K. R. Padiyar : a 
in Security Analysis 297 24 
Tertiary Tuning for Improved Performance F. E. Abdel-Kader Sane 
inaSynchronous Drive 307 P. G. Holmes ie 
A Novel Three-Phase Sinusoidal Pulse-Width C. Namuduri 
Modulation Waveform Generator 315 P.C. Sen 
A Simulation Study of an Optimal Numerical S. A. Mahmoud care 
Control of a Three-Phase Cycloconverter 325 R. Le Doeuff ae 
Power Generation Control Using Dual-Mode Ashok Kumar ae 
3 Control 335 O. P. Malik 
G. S. Hope 
Run-Up Response of Polyphase Permanent M. A. Rahman mee 
Magnet Synchronous Motors 347 A. M. Osheiba 
M. A. Choudhury 
Book Review 357 
NUMBER 6 
; A Novel Method for Filtering and Ranking of Critical N. Srinivasan : 
Contingencies 359 K. S. Prakasa Rao 
C. S. Indulkar 
Optimisation of a High Speed Solid Rotor C. A. Bleijs 
Asynchronous Machine in View of Reducing M. Demonchy 
Rotor Losses and Improving the Inverter Utilization C. Rioux : 
Factor 375 
‘ Differential Leakage of Fractional-Slot Fan Yu 
Winding 387 : 
: Localization of the Losses in an Induction Machine E. Olivier 
; Supplied by an Inverter 401 R. Perret 
J. Perard 
Lateral Forces in Linear Reluctance Motors 413 A. M. El-Antably 


Simple Digital Simulation for Steady-State 
Performance of Static Kramer Drive 421 


Equivalent Load Model of Induction Machines 435 


FOLLOWING PAGE 452 
Title Page to Volume 9 
Contents of Volume 9 
Author Index to Volume 9 
Subject Index to Volume 9 


B. Ray 

G.K.D 

S. Bha 

O. Abledu 
A. Mahmoud 


K. 
A. 


} 
& 
iat 


